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Abstract 


In this paper, we introduce concept of bipolar neutrosophic soft expert set and its some 
operations. Also, we propose score, certainty and accuracy functions to compare the bipolar 
neutrosophic soft expert sets. We give examples for these concepts. 
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1. Introduction 


In some real life problems in expert system, belief system, information fusion and so 
on, we must consider the truth-membership as well as the falsity- membership for proper 
description of an object in uncertain, ambiguous environment. Intuitionistic fuzzy sets 
introduced by Atanassov [1]. After Atanassov’s work, Smarandache [17] introduced the 
concept of neutrosophic set which is a mathematical tool for handling problems involving 
imprecise, indeterminacy and inconsistent data. These sets models have been studied by many 
authors; on application [4-7,10-12,15,16], and so on. 


Bosc and Pivert [2] said that “Bipolarity refers to the propensity of the human mind to 
reason and make decisions on the basis of positive and negative effects. Positive information 
states what is possible, satisfactory, permitted, desired, or considered as being acceptable. On 
the other hand, negative statements express what is impossible, rejected, or forbidden. 
Negative preferences correspond to constraints, since they specify which values or objects 
have to be rejected (1.e., those that do not satisfy the constraints), while positive preferences 
correspond to wishes, as they specify which objects are more desirable than others (i.e., 
satisfy user wishes) without rejecting those that do not meet the wishes.” Therefore, Lee [8,9] 
introduced the concept of bipolar fuzzy sets which is an generalization of the fuzzy sets. 
Recently, bipolar fuzzy models have been studied by many authors on algebraic structures 
such as; Majumder [13] proposed bipolar valued fuzzy subsemigroup, bipolar valued fuzzy 
bi-ideal, bipolar valued fuzzy (1, 2) - ideal and bipolar valued fuzzy ideal. Manemaran and 
Chellappa [14] gave some applications of bipolar fuzzy sets in groups are called the bipolar 
fuzzy groups, fuzzy d-ideals of groups under (T-S) norm. Chen et al. [3] studied of m-polar 
fuzzy set and illustrates how many concepts have been defined based on bipolar fuzzy sets. 


Alkhazaleh et al. [21] where the mapping in which the approximate function are 
defined from fuzzy parameters set, and gave an application of this concept in decision 
making. Alkhazaleh and Salleh [22] introduced the concept soft expert sets where user can 
know the opinion of all expert sets. Sahin et al. [23] firstly proposed neutrosophic soft expert 
sets with operations. 


In this paper, we introduced the concept of bipolar neutrosophic soft expert sets which 
is an extension of the fuzzy soft expert sets, bipolar fuzzy sets, intuitionistic fuzzy sets and 
neutrosophic sets. Also, we give some operations and operators on the bipolar neutrosophic 
soft expert sets. In sectionl, from intuitionistic fuzzy sets to bipolar neutrosophic sets are 
mentions. In section2, preliminaries are given. In section3, the concept of bipolar 
neutrosophic soft expert set and its basic operations, namely complement, union and 
intersection. In Section 4 give conclusions. 


2. Preliminaries 
In this section we recall some related definitions. 


2.1. Definition: [17] Let U be a space of points (objects), with a generic element in U denoted 
by u. A neutrosophic sets (N-sets) A in U is characterized by a truth-membership function Ty, 
a indeterminacy-membership function J, and a falsity-membership function Fy. T, (u); I, 
(u) and Fy, (u) are real standard or nonstandard subsets of [0, 1]. It can be written as 
A= {<u,(T, (uy), J, (u), Fy (u)) >: ue U;, T, Cu), I, (a), Fy, (u) € [0, 1]}.There is no 
restriction on the sum of T, (u); J, (u) and Fy, (u), so 

0 <sup T, (u) + sup I, (u) + sup Fy (u) <3. 


2.2. Definition: [20] A neutrosophic set A is contained in another neutrosophic set B i.e. 
ACB if Vx EX ,T,(x) < Tp(x), I,(x) < Ip(x), Fy(x) = Fe(x). 


Let U be a universe, E a set of parameters, and X a soft experts (agents). Let O be a set 
of opinion, Z = ExX xO and ACZ. 


2.3. Definition: [23] A pair (F, A) is called a neutrosophic soft expert set over U, where F is 
mapping given by 


F:A > P(U) 
Where P(U) denotes the power neutrosophic set of U. 


Set- theoretic operations, for two neutrosophic soft expert sets, 


Ansg= {<X, Trcey(X), Ipcey(X) , Frey(X)> | Ve €A,x EU } and Bysg= {<x, Tgcey(X), 
I¢¢e)(&) , Fee) (x)> | Ve € A, x E U } are given as; 


1. The subset; Aysgp © Bygg if and only if 
Trey(*) ST ge) (x), Tepe) (*) See) (*), Free) (x) 2Fecey (x) Ve € A, x € U. 
2. Aysz = Bnsg if and only if, 
Tre) (X) = Tee) (%), Trey) = Iecey(), Frey) = Fecey(x) Ve € A,x € U. 
3. The complement of Aysg is denoted by A\g and is defined by 
Anse= {<X, Trecx) = Free Tree) = Ieee), Freee) = Trex | X © X } 


4. The intersection 


Anse 9 Bnsg = {<x, min{T;¢e) (x), Tee) (x) }.max{I-¢e)(X), Igey()}, 
max{F -(¢) (x), Fee) (x) >:x € X } 


5. The union 
Anse U Bysg= {<x, max{Tpe) (x), Tee) }.min{I pe), Iecey(®)}, 
min{F pe) (x), Foe) (x) }>:x EX } 
2.4. Definition: [27] A bipolar neutrosophic set A in X is defined as an object of the form 
A={(x,T"@),0°Q),F (x),T (x),J (x),F (x) : xeX}, 
where 7*,/*,F*:X [10] and T ,J,F :X — |-L0]. 


2.5. Definition: [27] Let @, =( Ti ,1f, F{,T,,1,, F, )and @ = ( Ty IZ, Ft,Tz, 15, Fz ) 
be two bipolar neutrosophic number . Then the operations for NNs are defined as below; 


i. AGS Pala Ts GY Gr) eh AS eh See G=Crey)) 
3 oe 
11. ay = 
CGpy lata) 0= F456 40S ER) =EhyS-Ciy) 
(TY +72 TTY Gd, Fy Fy, -Ty Tz, -(-ly Ig - 12), —(- Fr - Fa - Fir Fa) ) 
iV. Gy. a2 = 


(Ti Ty if tly — Wig Fr +Fg — FY Fg,—-(-Tr —Tz —T2T2),-h a -Fi Fe ) 


where A>0. 
2.6. Definition: [27] Let @, = ( Ti, 1{,F{,T,,1,,F, ) be a bipolar neutrosophic number. 
Then, the score function s(@,), accuracy function a(@,) and certainty function c(@,) of an 
NBN are defined as follows: 


i. §(@,)=(Tf +1-15 +1-F°4+1+T7, -—l; -—Fl)/6 
li. a(a,) = Ti — Ft + Ty — Fr 
iii,  €(@,)=T# — Fp 


2.7. Definition: [27] a, =( Ty ,1{,F{,T,,1,,F, ) and @ = ( Ty,IZ,F¢,Tz,1z,Fz ) be 
two bipolar neutrosophic number. The comparison method can be defined as follows: 


1. if $(@,) > (G2), then G, is greater than G2, that is, @, is superior to G2, denoted by 
a,>a> 

li. 5(@,) = S(@z) and @(a,) > a(@z), then G, is greater than G2, that is, @, is superior 
to A, denoted by @, < a; 

lil. if $(@,) = $(@z), A(A,) = A(a,) and ¢€(A,) > C(z), then @, is greater than Gp, that 
is, G1 is superior to Gz, denoted by @,>a.; 

Iv. if $(@,) = $(@z), A(A,) = A(@z)) and ¢€(a,) = €(az), then @, is equal to Gz, that is, 


G, is indifferent to G2, denoted by @,=@. 


3. Bipolar Neutrosophic Soft Expert Set 


In this section, using the concept of bipolar neutrosophic set now we introduce the 
concept of bipolar neutrosophic soft expert set and we also give basic properties of this 
concept. 


Let U be a universe, E a set of parameters, X a set of experts (agents), and O = 
{1 = agree ,0 = disagree} aset of opinions. Let Z = ExXxO and ACZ. 


3.1. Definition: A pair (H, A) is called a bipolar neutrosophic soft expert set over U, where H 
is mapping given by 


H:A > P(U) 
where P(U) denotes the power bipolar neutrosophic set of U and 
(H,A)= {(u Tie) Liq), Fig O.Taye (4) Tae Os Fane (u)) :VeeAue ut 
where Tie) 3 Tin) 3 Fine : U —> [1 0] and Tri(e) 3 Tie) > Fre) ‘ U —> [-1 0] é 
For definition we consider an example. 


3.2. Example: Suppose the following U is the set of notebook under consideration EF is the set 
of parameters. Each parameter is a neutrosophic word or sentence involving neutrosophic 
words. 


E = {cheap ; expensive } = {e;, e2} 

X = {p,q,1r} be a set of experts. Suppose that 

H(e,,p, 1) = {< uy, 0.3,0.5,0.7, —0.2, —0.3, —0.4 >, < uz, 0.5,0.6,0.3, —0.3, —0.4, —0.1 >} 
H(e,,q,1) = {< uz, 0.8,0.2,0.3, —0.1, —0.3, —0.5 >, < uz, 0.9,0.5,0.7, —0.4, —0.1, —0.2 >} 
H(e,,7,1) = {< uy, 0.4,0.7,0.6, —0.6, —0.2, —0.4 >} 

H(e2,p,1) = {< uy, 0.4,0.2,0.3, —0.2, —0.3, —0.1 >, < uz, 0.7,0.1,0.3, —0.3, —0.2, —0.5 >} 
H(e>,q, 1) = {< ug, 0.3,0.4,0.2, 0.5, —0.1, —0.4 >} 

H(ez,7,1) = {< uz, 0.3,0.4,0.9, —0.4, —0.3, —0.1 >} 

H(ex,p,0) = {< uy, 0.5,0.2,0.3, 0.5, —0.2, 0.3 >} 

H(ex,q,0) = {< uy, 0.6,0.3,0.5, —0.4, 0.2, —0.6 >} 

H(e,,7,0) = {< uy, 0.7,0.6,0.4, —0.3, —0.4, —0.5 >, < uz, 0.9,0.5,0.7, —0.2, —0.3, -0.5 >} 
H(e>,p, 0) = {< Uz, 0.7,0.9,0.6, —0.2, —0.3, —0.4 >} 

H(ez,q,0) = {< uy, 0.7,0.3,0.6, —0.3, —0.2, —0.4 >, < ug, 0.6,0.2,0.5, —0.3, —0.1, —0.4 >} 
H(e>,7, 0) = {< uy, 0.6,0.2,0.5, —0.5, —0.3, —0.2 >, < uz, 0.7,0.2,0.8, —0.6, —0.2, -0.1 >} 


The bipolar neutrosophic soft expert set (H,Z) is a parameterized family {H(e,),i = 
1,2,3, ...} of all neutrosophic sets of U and describes a collection of approximation of an 
object. 


3.3. Definition: Let (H,A) and (G,B) be two bipolar neutrosophic soft expert sets over the 
common universe U. (H,A) is said to be bipolar neutrosophic soft expert subset of (G, B), if 
(H, A) &(G, B) if and only if 


Tie (u)< To(0) (u) I H(e) (u) <I ae (u), Fie (u) =F 5 (u), 


and 
Tri(e) (u)= Toe) (u), Tie) (u) =I G(e) (u), Fie) (u)< Fae) (u) 
VeEAUEU. 


(H,A) is said to be bipolar neutrosophic soft expert superset of (G,B) if (G,B)is a 
neutrosophic soft expert subset of (H, A) . We denote by (H, A) 3(G,B). 


3.4 Example: Suppose that a company produced new types of its products and wishes to take 
the opinion of some experts about price of these products. Let U = {u,,uUz,u3} be a set of 
product, E = {e,,e2} a set of decision parameters where e;(i = 1,2) denotes the decision 
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“cheap “, “expensive” respectively and let X = {p,q,r} be a set of experts. Suppose (H, A) 
and (G, B) be defined as follows: 


(H, A) = 
{[(e1,p, 1), < Uz, 0.3,0.5,0.6, —0.2, —0.3, —0.4 >, < up, 0.5,0.2,0.3, —0.4, —0.2, —0.5 >I], 


[(eo, p, 0), < Up, 0.2,0.4,0.7, —0.5, —0.4, —0.3 >], 
[(e1,q, 1), < U4, 0.6,0.3,0.5, —0.6, —0.2, —0.5 >, < uy, 0.6,0.2,0.3, —0.5, —0.4, —0.3 >], 


[(e1,7, 0), < uy, 0.2,0.7,0.3, 0.4, -0.3, 0.5 >], 
[(eo,7, 1), < Up, 0.3,0.4,0.9, —0.3, —0.2, —0.4 >, < Ug, 0.7,0.2,0.8, —0.5, —0.3, —0.6 >]}. 


(G,B) = 
{[(e1,p, 1), < Uz, 0.3,0.5,0.7, —0.2, —0.3, —0.6 >, < Up, 0.5,0.2,0.3, —0.1, —0.2, —0.7 >], 
[(€o, p, 0), < Up, 0.2,0.4,0.7, —0.2, —0.4, —0.5 >], 


[(e1,q,1), < uy, 0.6,0.3,0.5, —0.1, —0.2, —0.8 >, < uz, 0.6,0.2,0.3, —0.3 — 0.1, —0.4 >]}. 
Therefore 
(H, A) 3(G,B). 


3.5. Definition: Let (H,A) and (G, B) be two bipolar neutrosophic soft expert sets over the 
common universe U. (H,A) is said to be bipolar neutrosophic soft expert equal (G,B), if 
(H, A) = (G, B) if and only if 


Tie) (uw) =Ty e) (u) I H(e) (u) =I Ge (u), F, le) (u)= Foe) (u), 
and 


Fi) = Te) » Faye) Lee)» Frye) = Fag) 
VeEAUEU. 


3.6. Definition: NOT set of set parameters. Let E = {€1, e2, ..., en} be a set of parameters. The 


NOT set of Eis denoted by 7"E={ 7e,, 7e3,..., 1€,} where ei=not ei, V i=1,2,...,n. 


3.7. Example: Consider 3.2 example. Here 7 E={not cheap, not expensive} 


3.8. Definition: Complement of a bipolar neutrosophic soft expert set. The complement of a 
bipolar neutrosophic soft expert set (H, A) denoted by (H, A)° and is defined as 
(H, A)°=(H°, 7 A) where H® = +A > P(U) is mapping given by H°(u)= neutrosophic soft 
expert complement with 

THe) = Fircuy tne cu) = Titquy Fe cu = Tiu) 
and 

THe) = Faw lec) = law» Fae) = TH) 
3.9, Example: Consider the 3.2 Example. Then (H, Z) © describes the “not price of the 
notebook” we have 
(H,Z)° = {(7e,,p, 1), [< uz, 0.3,0.2,0.5, —0.3, —0.2, -0.5 >] 


[( 7 e1,q, 1), < uy, 0.5,0.3,0.6, —0.4, —0.1, —0.3 >], 

[(7 1,7, 1), < Up, 0.4,0.6,0.7, —0.3, —0.4, —0.2 >, < uz, 0.7,0.5,0.9, —0.1, —0.2, —0.3 >], 
[( 7 5, p, 1), < Uz, 0.6,0.9,0.7, —0.4, —0.3, —0.2 >], 

[( 7 5, q, 1), < U;, 0.6,0.3,0.7, —0.5, —0.1, —0.3 >, < Up, 0.5,0.2,0.6, —0.3, —0.5, —0.6 >], 
[( 7 e3,7r, 1), < uy, 0.5,0.2,0.6 — 0.6, —0.2, —0.4 >, < uz, 0.8,0.2,0.7, —0.3, —0.4, —0.1 >], 
[( 7 e1,p, 0), < uy, 0.7,0.5,0.3, —0.4, —0.2, —0.3 >, < uz, 0.3,0.6,0.5, —0.6, —0.3, —0.5 >], 
[( 7 e1, q, 0), < uy, 03,0.2,0.8, —0.3, —0.2, -0.7 >, < uz, 0.9,0.5,0.7, —0.7, —0.3, —0.5 >], 
[( 7 e1,7, 0), < uz, 0.6,0.7,0.4, —0.4, —0.3, -—0.5 >], 

[( 7 e3, p, 0), < u,, 0.3,0.2,0.4, —0.3, —0.5, —0.4 >, < Up, 0.3,0.1,0.7, —0.6, —0.5, —0.1 >], 
[( 7 ey, g, 0), < uz, 0.2,0.4,0.3, —0.7, —0.4, —0.3 >], 

[( 7 5,7, 0), < Up, 0.9,0.4,0.3, —0.8, —0.3, —0.5 >]}. 


3.10 Definition: Empty or Null bipolar neutrosophic soft expert set with respect to parameter. 
A bipolar neutrosophic soft expert set (H,A) over the universe U is termed to be empty or 
null bipolar neutrosophic soft expert set with respect to the parameter A if 


Tie (u) = To (0) (u) =0 Tine) (u) = Tx.) (u) =0, Fixe) (u) = Fi, (u) =0, 
and 

Tr) =Te(0) =O, Tyg (t= Hey) =O, Fria (W= Fey (t =0 
VeEAUueU. 


In this case the null bipolar neutrosophic soft expert set (NBNSES) is denoted by @;. 


3.11 Example: Let U = {u,,uz,u3} the set of three handbags be considered as universal set 
E = {quality } = {e,} be the set of parameters that characterizes the handbag and let 
X = {p,q} be a set of experts. 


® = = (NBNSES) = {[(e,,p, 1), < uy, 0,0,0,0,0,0 >, < uz,0,0,0,0,0,0 >], 


i 


[(e1,q,1), < uy, 0,0,0,0,0,0 >, < uz, 0,0,0,0,0,0 >], 
[(e1,p, 0), < uz, 0,0,0,0,0,0 >], 
[(e1,q, 0), < uz, 0,0,0,0,0,0 >]}. 
Here the (NBNSES) (H, A) is the null bipolar neutrosophic soft expert sets. 


3.12 Definition: An agree-bipolar neutrosophic soft expert set (H, A), over U is a bipolar 
neutrosophic soft expert subset of (H, A) defined as follow 


(H, A), = {H,(u):u € ExXx{1}}. 


3.13 Example: Consider 3.2. Example. Then the agree-bipolar neutrosophic soft expert set 
(H, A), over U is 

(A, A)1 = 

{[(e1, p, 1), < uy, 0.3,0.5,0.7, —0.2, —0.3, —0.4 >, < uz, 0.5,0.6,0.3, —0.3, —0.4, —0.1 >], 


[(ex,q, 1), < Up, 0.8,0.2,0.3, —0.1, —0.3, —0.5 >, < ug, 0.9,0.5,0.7, —0.4, —0.1, —0.2 >], 
[(e,,7, 1), < uy, 0.4,0.7,0.6, —0.6, —0.2, —0.4 >], 

[(eo, p, 1), < uy, 0.4,0.2,0.3, —0.2, —0.3, -0.1 >, < uy, 0.7,0.1,0.3, —0.3, —0.2, —0.5 >], 
[(e>, q, 1), < uz, 0.3,0.4,0.2, —0.5, —0.1, —0.4 >], 

[(eo,7, 1), < Up, 0.3,0.4,0.9, —0.4, —0.3, —0.1 >]}. 


3.14 Definition: A disagree-bipolar neutrosophic soft expert set (H, A) over U is a bipolar 
neutrosophic soft expert subset of (H, A) defined as follow 


(H, A)o = {Fo(u):u € ExXx{O}}. 


3.15 Example: Consider 3.2 Example. Then the disagree-bipolar neutrosophic soft expert set 
(H, A)o over U is 
(H, A)o = {[(e1, p, 0), < Uz, 0.5,0.2,0.3, —0.5, —0.2, —0.3 >], 


[(e1,q, 0), < U4, 0.6,0.3,0.5, —0.4, —0.2, —0.6 >], 

[(e1,7, 0), < Uy, 0.7,0.6,0.4, —0.3, —0.4, —0.5 >, < Uz, 0.9,0.5,0.7, —0.2, —0.3, —0.5 >], 

[(e>, p, 0), < uz, 0.7,0.9,0.6, —0.2, —0.3, —0.4 >], 

[(eo, q, 0), < uy, 0.7,0.3,0.6, —0.3, —0.2, —0.4 >, < uy, 0.6,0.2,0.5, —0.3, —0.1, —0.4 >], 

[(eo, 17, 0), < uy, 0.6,0.2,0.5, —0.5, —0.3, —0.2 >, < uz, 0.7,0.2,0.8, —0.6, —0.2, —0.1 >]}. 


3.16 Definition: Union of two bipolar neutrosophic soft expert sets. Let 
(A, A) = {(u, Te) > Liye) > Frio Tie (4) Line)» Faye (u)) :VeeAue ut and 


(G.B)=1(u. Ts Le 0) F(T (tt) Heo -Figa 0): Ve € Bu EU} be two 


bipolar neutrosophic soft expert sets. Then their union is defined as: 


Tin) W+1q) 
2 
I H(6) (u)+I Ge) (u) 


max(T)(.) (u), Te) (u)), smin((F; He (u), F ale) (u)), 


((H, A) O(G, B))u) = 

min(Tyy(U),Te(W) smax((Fyy (U0), Fg (W)) 
VeeA,ueu. 
3.17 Example: Let (H,A) and (G,B) be two BNSESs over the common universe U 


(H, A) = 
{[(e1,p, 1), < Uz, 0.2,0.5,0.8, —0.4, —0.3, —0.5 >, < uz, 0.2,0.6,0.5, —0.2, —0.1, —0.4 >], 
[(ex,q, 1), < Uy, 0.5,0.3,0.6, —0.2, —0.1, —0.3 >, < Uy, 0.8,0.2,0.3, —0.2, —0.3, —0.1 >]} 


(G, B) 
= (ent), Sir, 01,0.6,0.2 03,04 =04 S204 0.508.=04,-03:05'S) 
Therefore (H, A) ©(G,B) = (R,C) 


Gees | (e1,p, 1), < uy, 0.2,0.55,0.2, —0.4, —0.2, -0.4 >, 
~2 = tL< uy, 0.4,0.5,0.8 — 0.1, 0.3, -0.5 >, < ug, 0.2,0.6,0.5, —0.2, —0.1, —0.4 >|’ 


[(e1,q,1), < uy, 0.5,0.3,0.6, —0.2, —0.1, —0.3 >, < uz, 0.4,0.5,0.8, —0.1, —0.3, —0,5 >]}. 


3.18 Definition: Intersection of two bipolar neutrosophic soft expert sets. 


(H,A)= {(u, Tri W.Liqg (Wr Fijo)W)-Tigo (tt) Liq (> Figg): Vee Aue ut and 


(G,B)= {(u, Ty OT), Fy o)(O)-Teo (4) 10). Fag (w)): Ve € Bue ut be two 
bipolar neutrosophic soft expert sets. Then their intersection is defined as: 


Figg (t) + Te) (t) 
| mint), Te), A max (Bij (W), Fei), 
(HAAG, Bu) = 

‘ 7 ts Liye) + Le.) 
max(Z),2) (u), Toe) (u)), 


2, 


smin((Fyz.)(H), Fe)(W) 
VeEeAueu. 


3.19 Example: : Let (H,A) and (G,B) be two BNSESs over the common universe U 
(H, A) = 
{[(e1, p, 1), < uy, 0.2,0.5,0.8, —0.4, —0.3, —0.5 >, < uz, 0.2,0.6,0.5, —0.2, —0.1, -0.4 >], 
[(e1, q, 1), < U4, 0.5,0.3,0.6, —0.2, —0.1, —0.3 >, < Up, 0.8,0.2,0.3, 0.2, —0.3, -0.1 >]} 
(G, B) 
= {(e1,p, 1), < U4, 0.1,0.6,0.2, —0.3, —0.1, —0.4 >, < Up, 0.4,0.5,0.8, —0.1, —0.3, —0.5 >} 
Therefore (H, A) (\(G,B) = (R,C) 

(R,C) = {[(e1, p, 1), < uy, 0.1,0.55,0.8, —0.3, —0.2, —0.5 >]}. 


3.1. Proposition: If (H,A) and (G, B) are bipolar neutrosophic soft expert sets over U. Then 


i.(H,A) O(G,B) = (G,B)O(H, A) 

ii. (H,A) A(G,B) = (G,B)AC, A) 

iii.((H, A) °)© = (H, A) 

iv. (H,A) U¢ = (H,A), (H,A) NP =o 
Proof: The proof is straightforward. 


4. Conclusion 

In this paper, we have introduced the concept of bipolar neutrosophic soft expert set which is 
more effective and useful and studied some of its properties. Also the basic operations on 
neutrosophic soft expert set namely complement, union and intersection have been defined. 
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